Natriuretic peptide guanylyl cyclase receptors in the kidney of the Japanese eel, Anguilla japonica.
Natriuretic peptides are linked to osmoregulation, cardiovascular and volume regulation in fishes. The peptides bind to two guanylyl-cyclase-linked receptors, natriuretic peptide receptor-A (NPR-A) and NPR-B, to elicit their effects. Atrial natriuretic peptide (ANP) binds principally to NPR-A, whereas C-type natriuretic peptide (CNP) binds to NPR-B. The teleost kidney has an important role in the maintenance of fluid and electrolyte balance; therefore, the location of NPR-A and NPR-B in the kidney could provide insights into the functions of natriuretic peptides. This study used homologous, affinity purified, polyclonal antibodies to NPR-A and NPR-B to determine their location in the kidney of the Japanese eel, Anguilla japonica. Kidneys from freshwater and seawater acclimated animals were fixed overnight in 4% paraformaldehyde before being paraffin-embedded and immunostained. NPR-A immunoreactivity was found on the apical membrane of proximal tubule 1 and the vascular endothelium including the glomerular capillaries. In contrast, NPR-B immunoreactivity was located on the smooth muscle of blood vessels including the glomerular afferent and efferent arterioles, and on smooth muscle tissue surrounding the collecting ducts. No difference in the distribution of NPR-A and NPR-B was observed between freshwater and seawater kidneys. Immunoreactivity was not observed in any tissue in which the antibodies had been preabsorbed. In addition, there was no difference in NPR-A and NPR-B mRNA expression between freshwater-acclimated and seawater-acclimated eels. These results suggest that, although utilizing the same second messenger system, ANP and CNP act on different targets within the kidney and presumably elicit different effects.